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1.0 introduction. 

The Rhm (FA) Module contains soace for ud to 12* of Rom for storinq toe 
oneratinq svs^ew firmware. 


2.0 OPERATING PARAMETERS. 

A summary of ODeratlnq Darameters for the ROM (fa) Module is contained 
in tables 1.0 throuah 5.0. 


Table 1.0 Physical Parameters 


Part l 

1 

Size (L x w x n) 

1 welqht 

Number 1 

1 

Nomenclature 1 

1 

+/-0.100 Inches 

1 (Pounds') 
1 

l 

l 

02640-60150 1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

» 

1 

1 

< 1 

C 1 

a, 1 

1 

f—\ t 

*t 1 

UJ 1 

W 1 

1 

2 1 

O 1 

tx 1 

1 

12.5 x 4.0 x 0.5 

1 

1 

1 0.44 

1 
1 
1 
1 
1 
1 
1 


Number of BackDlane Slots Required: 1 
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T able 7.0 


Reliability and Environmental information 


Environmental? f Y ) HP Class B ( ) other: 

Restrictions: Tyne tested at product level 

Failure Pate: 1.16R (percent per looo hours) 


Table 3.0 Power Suoolv and Clock Reauirements - M easured 
fAt +/-5* Unless Otherwise Specified) 


+*> volt supdIv 

^200 mA 
(With 6 pohs 
loaded) 


+17 Volt Supolv 
G mA 

NOT APPtICAPLF 


-17 VOlt SUDPlv 

d 150 mA 
(With 6 ROMs 
loaded) 


-47 volt supolv 
(a mA 

NOT APPtilFAPLF 


115 volts ac 
a a 

WOT RPPLTC»BT-E 


720 volts ac 
a a 

NOT applicable 


Clock Freouency: 4.915 mhz +/-0.1* 
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_ PC A 

Desi anation 



Table 4.0 Jumper Definitions 



1 

1 

Function 


I 

1 •**" 
1 

Tn ! 

1 =======-== 

OUt 

1 

:======! 


START 

ADDr 


ROM 

CNABT.E 

ROM 


o- 2 
2- 4 
4 - 6 
ft- 8 
P-10 
10-12 


If all START ADDRESS 

Jumpers are IN, t*en 

START ADORrQ 


Add 0 to START A DOR 
Add 0 to START ADOR 


o- 2 K pom Fnabled 
2 - 4 k pqm Fnabled 
4 - 6 K pom rnabled 
ft- 8 K pom Fnabled 
P -1 OK ROM Fnabled 
10 - 1 2 k pqm Fnabled 


Add 16K to START ADOR 
Add 37K to START ADOR 


o- 2K POM Disabled 
7- 4 f pom Disabled 
4- 6K ROM Disabled 
ft- 8K pom Disabled 
R-1 ok pom Disabled 
10-12F POM Disabled 
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5.0 Connector Information 


1 

Connector 1 

Sicrnal 

I 

Sional 



1 

1 

and Pin No. 1 

Marne 

1 

Description 



1 

1 

1 

PI. Pin 

1 1 
1 

+5 v 

1 +5 VOlt 

1 

Power SuddIv 




1 

i 

1 

1 


i 

-7 | 

i 

gnd 

• Ground common Retur n (Power 

1 

and 

SI qnal ) 

1 

i 

\ 


1 

-3 1 

SYS CIK 

» 4.915 MHz Svstem Cloc* 




1 

1 

1 

1 


1 

-4 1 

i 

-17V. 

i 

1 -12 Volt 

l 

Power SuodIv 




! 

1 

l 

1 

1 


1 

-5 1 

a 

ADDRO 

i Neqatlve 

1 

True, Address 

Pit 

0 


1 

1 

l 

1 


i 

-6 | 

ADPRl 

• Neoatlve 

True, Address 

Pit 

1 


1 

1 

1 

1 

1 


1 

-7 1 

ADPR? 

I 

i Neqatlve 

i 

True, Address 

Pit 

7 


1 

1 

I 

1 

1 


1 

-Q | 

1 

ADPR3 

• Neoatlve 
1 

True, Address 

Rit 



1 

1 

1 

1 

1 


1 

-9 | 

i 

ADDR4 

• Neoative 

I 

T rue, Address 

Pit 

4 


1 

i 

i 

! 

■ 


-10 1 
1 

ADDR5 

l Neoatlve 

■ 

’’’rue, Address 

Pit 

s 


1 

1 

1 

1 

i 


1 

-11 1 
1 

ADPR* 

! Neoatlve 

| 

True, Address 

Pit 

f 


1 

1 

I 

1 

1 


-12 1 

ADDR7 

1 Neoatlve 
1 

True, Address 

Pit 

7 


1 

1 

1 

1 

i 


i 

-13 1 

i 

A DORP 

i Neoative 
| 

True, Address 

nit 

Q 


1 

1 

I 

1 

i 


-14 1 

i 

A DPR9 

* Neoat I ve 

i 

True , Address 

Bit 

9 


1 

1 

1 

I 

1 

i 


-15 1 

ADDR10 

1 Neoatlve 
1 

True, Address 

Pit 

1 0 


I 

1 

1 

1 

i 


l 

-16 1 
i 

A DPR 1 1 

1 Neqatlve 
1 

True, Address 

Pit 

1 1 


1 

1 

1 

T 

l 

■ 


1 

-17 1 
1 

ADPRl 2 

• Neqatlve 

1 

True, Address 

Pit 

1 2 


1 

1 

1 

1 

| 


-18 1 
1 

ADPRl 3 

1 Neqatlve 

| 

True, Address 

nit 

1 3 


1 

1 

1 

1 

■ 


-19 1 
1 

ADPRl 4 

1 Neqatlve 

i 

True, Address 

Pit 

1 4 


1 

1 

I 

1 

| 


i 

-70 1 
1 

ADPRl 5 

i Neqatlve 
1 

T rue, Address 

Rit 

1 5 


1 

1 

1 

I 


-71 1 

I/O 

1 Neqatlve 

True, Tnnut nutput /M^morv 

1 

1 

1 


1 

-72 1 

gnd 

1 

■ Ground common Return rpower 

and 

sional ) 

1 

1 
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Table 5.0 Connector Information (Cont'd.) 


1 

1 

Connector 1 
and Pin No. | 

Si anal 
Marne 

1 

\ 

— 1 — — — — — — — — — — 


SI ana 1 
Description 


1 

1 

1 

1 

PI , 

Pin ft 1 
1 

c NO 

1 c r ound Common 

■ 

Return (Power 

and Sianal) 

1 

I 

1 

1 


i 

-R | 


i > 

1} 

i > Mot used 
• } 

1 > 

1 




i 

1 

1 

1 

1 

1 


1 

-C 1 

i 





1 

1 

i 

1 

1 


-n i 
| 





1 

1 

i 

1 

1 


1 

-F 1 
1 

PUSO 

» Meaative 

| 

True , 

Data Pus Rit. 

0 

1 

1 

1 

1 

1 


1 

-F | 

i 

PUS1 

i Meaative 

i 

True , 

Data Rus Pit 

i 

i 

1 

I 

1 

1 


1 

-H | 
1 

PUS 2 

1 Meaative 

1 

True , 

Data pus Rit 

7 

1 

1 

1 

I 


1 

-J 1 

PUS 3 

1 Meaative 

Tru* , 

Data Rus Rit 

3 

1 

1 

1 

1 


1 

-K 1 

i 

RUS4 

f Meaative 

i 

True , 

Data Rus Rit 

4 

1 

1 

i 

1 

1 


1 

-T, | 

I 

RUS5 

1 Meaative 

1 

True , 

Data Rus Pit 

s 

1 

1 

1 



1 

-V | 

PUS 6 

l Meaative 

True , 

Data Rus Pit 

6 

1 

1 

1 

1 


1 

-w | 
1 

RUS 7 

I 

1 Meaative 

I 

True , 

Data Rus Rit 

7 

i 

1 

1 

1 


1 

-p 1 
1 

WRITE 

1 Meaative 

1 

True , 

Write/Read Type Cycle 

i 

1 

1 

1 

1 

1 


1 

-p 1 
1 


' Mot used 

1 




1 

1 

1 

1 

1 


1 

-s l 
■ 

WATT 

f 

1 Neaative 

i 

True , 

Wait Control 

T.ine 

1 

1 

i 

1 

1 


i 

-T | 

i 

PRTOP TN 

l 

1 Rus Controller 

Priority Tn 


1 

1 

1 

1 

1 


1 

-TT | 

i 

PRTOP OUT 

\ Rus Controller 

1 

Priority Out 


1 

1 

1 

1 

1 


1 

-V | 
■ 


1 > 
i> 

i> Mot used 
i> 
i > 

1 




i 

1 

i 

1 

1 


l 

-W | 
1 





1 

1 

i 

I 

1 


1 

-y i 





1 

1 

1 

1 

1 

1 


1 

-Y 1 

1 

• 

REO 

1 Meaative True, Request (Rus 

i Currently Valid) 

1 

Data 

i 

1 

1 

1 

1 


l 

-7 1 


1 

t Mot used 




i 

1 
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3.0 FUNCTIONAL DESCRIPTION. Refer to^the block diagram Cfioure 1), 

schematic diaaram Cfioure 21, timino diaaram ffiqure 3), component 
location diaoram ffiqure 4), and Darts list (02640-60150) located 
in the appendix. 

The ROM (RA) Module has the capacity of storinq from o to 12K bvtes o 
firmware. As shown on the block diaoram, the R^M (RA) Module consists 
of a Rom block , sfart decoder# R0 W selector and iumDers# timinq loqic# 
and an output buffer. 


3.1 ROM. Tt>e ROM block can contain ud to six chins (RA 4R0O or eoui valent ) 

with each chin containinq 2k bytes. A nv combination of chins can be 
Inserted. 


3.7 START DRCODRR. The start decoder aoplies a_SRLRC T RNABLE (U410, Pin 3) 

to th« Rom Selector and Enable Jumpers- This si anal is determined hv 

the _ egnf iaurat ion ot the start ADDR Jumpers and address bits AD0R14 and 

ADDR 15. 


3.3 ROM SRLRCTOR »NP RN ABLE JUMPERS. The ROM selector decodes ADPRll, 

ADDR17, and A0DP13 into six select sionals if the SRLRCT enable, T/n, 

and WRITE sianals are hiqh. Tn order to nrgpaqate the select siqnals 
to the rqm chips, the proner RQM rnabLE Jumner must be nluqoed in. 


3.4 TTMINO T.ocir. If any 2K of ROM is selected and the proner ROM rNABLE 

jumper is inserted, then the CLOCK ENABLE ( TT 5 p , Pin 8) sional 1$ 


qenerated and the tlmino loaic is enabled. This results in wait and 
REAP adhr sionals beinq qenerated and a bvte from ROM is read. 


The 
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sianals R^o, I/O. write and aodpU throuah RDRR15 aenerate the clock 
STAPLE sianal that enables the 03T.105P counter fu48). - The counter 
advances t 0 the states labeled In the timlna diagram In ficjure 3 on_ 

the c 1 ock edaes indicated bv arrows. When reo Is asserted, RFAh ftDhR 

and WRIT ao low. state. 2 of the counter and the positive halt of SYS 

CLK terminate the RFAh ador sianal. on the sixth clock, the counter 

is preset to state « and watt is terminated, bv that time rom data 

bvte CByso throuah RUS71 is valid, when REO is dropped, CLOCK FNRBLE 
is terminated and the output buffer is disabled. 


I.*' OUTPUT puffer. The ouout buffer enables a P0 M byte on the bus when 

the CLOCK Enaplf sional is oenerated. 


4.0 ROM ORDERING INFORMATION. 


4.1 VFNO0P. T he pom used is electronic Arrays' E»490O. It is a 16,3*4 

bit static read-onlv-memorv chin organized as 2,048 words, 0 bits 
per word. 

4.7 specification. Refer to electronic Arrays' Eft 4900 specification 

sheet . 


4.3 DATA CARD FORMATTING. Electronic Arrays' reauires that the ROM data 

be supplied on a deck of standard 80-column computer cards. Each card 
is to be punched as follows: Note that for the EA4000, a 3-dlaJt octal 
number Is used for renresentina the 8 ROM outputs for each byte. 
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Card 

Column No. 



Card Contents 



FA 4P00 







1 -4 

Punch a 
address 
on this 

4-diait 
for the 
card. 

octal 

first 

(This 

number representing the inputs 
of the 16 output words appearing 
is the initial address.) 

5-7 

Punch a 
for the 

3-digit 

initial 

octal 

input 

number representing 
address . 

the 

outputs 

P-1 0 

Punch a 
for the 

3-digit 

initial 

octal 

input 

number representing 
address +1 . 

the 

outputs 

11-13 

Punch a 
for the 

3-digit 

initial 

octal 

input 

number representing 
address +5. 

the 

outputs 

50-62 

Punch a 
for the 

3-digi t 
initial 

octal 

input 

number representing 
address -M5. 

the 

outputs 

69-80 

The unioue number assigned to this p OM pattern 

by E» 


must he punched in this_fieid enclosed bv blank snares. 
This number can be obtained bv contacting vour local 
E» salesman, representative , or the marketing depart- 
ment at the factory dlrectlv. 


Each card, therefore carries (in octal) the initial inout address for 
the 16 out du t words contained on that card, the 16 outDUt words 
themselves (in octal)_and the unigue pom number. The cards must be^ 
provided for all possible seouentlal address locations (in blocks of 
16). a 2048 word ROM, tnerefore, reguires 129 cards, with all 16 
outout words defined on each card. 


4.4 ROM POLT- T JPS. The Rqm has programmable input resistors. To nrovide 

minimum high level innut voltage (3.5V) at least one pom chip must be 
programmed with internal null-uns. 

With regard to the sinking capability of the address driver (74T,sn4) 
only four Rhm chins can have the internal input resistors. 





Fiaure i 

ROM CFA) Module Block Dlaoram 
APR-07-78 1 3255-91 1*>0 
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Fiaure 4 

RHm ( p A) PCR Component Location DJaoraro 
APR-07-7 8 1 7255-91 150 






















Replaceable Parts 


Reference 

Designation 

HP Part 
Number 

C 

D 


02640-60150 

1 

Cl 

0180-0393 

6 

C2 

0180-1746 

5 

C3 

0150-0121 

5 

C4 

0150-0121 

5 

C5 

0150-0121 

5 

Cb 

0150-0121 

5 

C7 

0150-0121 

5 

C8 

0150-0121 

5 

C 9 

0150-0121 

5 

CIO 

0150-0121 

5 

Cl 1 

0150-0121 

5 

C 1 2 

0150-0121 

5 

C 1 3 

0150-0121 

5 

C 1 4 

0150-0121 

5 

C 15 

0150-0121 

5 

Cl6 

0150-0121 

5 

C 1 7 

0150-0121 

5 

C 1 8 

0150-0121 

5 

C 1 9 

0160-2055 

9 

C20 

0160-2055 

9 

C21 

0160-2055 

9 

C22 

0160-2055 

9 

C23 

0160-2055 

9 

Rl 

1810-0055 

5 

«2 

1810-0125 

0 

R3 

1810-0125 

0 

U?9 

1820-1216 

3 

U39 

1820-1199 

1 

U4? 

1820-1209 

4 

U43 

1820-1209 

4 

U44 

1820-1199 

i 

U45 

1820-1199 

i 

U4 7 

1820-1197 

9 

U48 

1 820-0669 

8 

U49 

1820-1197 

9 

U58 

1820-0681 

4 

U59 

1820-1197 

<9 

U310 

1820-1207 

2 

U410 

1820-1215 

2 

Ml 

6159-0005 

0 

M2 

8159-0005 

0 

XU21 

1200-0541 

1 

XU22 

1200-0541 

1 

XU23 

1200-0541 

1 

XU24 

1200-0541 

1 

XU25 

1200-0541 

1 

XU26 

1200-0541 

1 

XU27 

1200-0541 

1 

XU28 

1200-0541 

1 


Qty 

Description 

Mfr 

Code 

Mfr Part Number 

i 

ASSEMBLY, control, store 

26480 

02640-60150 

i 

CAPACITOR-FXD 39uFa-10X 10VDC TA 

56289 

1 50D396X90 1 0B2 

i 

CAPACITOR-FXD 15UP+-10X 20VDC TA 

56289 

1500156X902062 

16 

CAPACITOR-FXD . 1 UP ♦80-20X 50VDC CER 

28480 

0150-0121 


CAPACITOR-PXD , 1 UP +60-20X 50VDC CER 

28480 

0150-0121 


CAPACITOR-FXD ,1UF A80-20X 50VDC CER 

28460 

0150-0121 


CAPACITOR-FXD .1UP +80-20X 50 VDC CER 

28480 

0150-0121 


CAPACITOR-PXD ,1UP A80-20X 50 YDC CER 

26480 

0150-0121 


CAPACITOR-PXD , 1UF ♦60-20X 50VDC CER 

26480 

0150-0121 


CAPACITOR-PXD ,1UP T80-20X 50VDC CER 

28480 

0150-0121 


CAPACITOR-PXD ,1UP A80-20X 50VDC CER 

28480 

0150-0121 


CAPACITOR-PXD ,1UP ♦80-20* 50VDC CER 

28480 

0150-0121 


CAPACITOR-PXD ,1UF +80-20* 50VDC CER 

26480 

0150-0121 


CAPACITOR-PXD ,1UF +80-20* 50V0C CER 

28480 

0150-0121 


CAPACITOR-PXD ,luF +80-20X 50VDC CER 

28480 

0150-0121 


CAPACITOR-FXD ,1UP +80-20* 50VDC CER 

26480 

0150-0121 


CApAClTOR-PXD ,luP ♦60-20X 50V0C CEr 

28480 

0150-0121 


CAPACITOR-PXD ,1UF +80-20* 50VDC CER 

28480 

0150-0121 


CAPACITOR-PXD ,1UF +60-20* 50VDC CER 

26460 

0150-0121 

5 

CAPACITOR-PXD ,01UF +80-20* 100VOC CER 

26460 

0160-2055 


CAPACITOR-PXD .01UP +60-20* lOOVOC CER 

28480 

0160-2055 


CAPACITOR-PXD • 0 1 UP +80-20* 1 00 VDC CER 

28480 

0160-2055 


CAPACITOR-PXD ,01UP +80-20X 100VDC CER 

26460 

0160-2055 


CAPACITOR-PXD ,01UP +80-20X 1O0VDC CER 

28480 

0160-2055 

1 

NETMORK.RES 9-PIN-SIP . 1 5-PIN-SPCG 

28480 

1810-0055 

2 

NETMORK-RES 8. pin-sip . 125-PIN-SPCG 

26480 

1810-0125 


NETMORK-RES 8-PIN-SIP , 1 25-PIN-SPCG 

26480 

1810-0125 

1 

IC DCDR TTL LS 3-To-8-LInE 3-INP 

01295 

SN74LS1 38N 

3 

IC INV TTL LS HEX 1-INP 

01295 

SN74LSQ4N 

2 

IC 8PR TTL LS N*nD QUAD 2-INP 

01295 

SN74LS36N 


IC 8PR TTL LS NANO QUAD 2-INP 

01295 

3N74LS36N 


IC INV TTL LS HEX 1-INP 

01295 

SN74LS04N 


IC INV TTL LS HEX t-INP 

01295 

SN74LS04N 


IC GATE TTL LS NANO QUAD 2-INP 

01295 

SN74LS00N 


IC CNTR TTL L BCD SYNCHRO POS-EOGE-TRIG 

07263 

93L10PC 


IC GATE TTL LS NAND QUAO 2-INP 

01295 

3N74LSOON 


IC GATE TTL S NAND QUAD 2-INP 

01295 

SN74SO0N 


IC GATE TTL LS NAND QUAD 2-INP 

01295 

SN74LS00N 

siiiifH 

IC GATE TTL LS NAND 6-INP 

01295 

SN74LS30N 


IC GATE TTL LS EXCL-OR QUAD 2-INP 

01295 

SN74LS136N 


WIRE 22AWG M PVC 1X22 80C 

28480 

8159-0005 


WIRE 22AWG W PVC 1X22 80C 

28480 

8159-0005 

8 

SOCKET -I C 24-CONT Dip DIp-SLDR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLOR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLDR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLOR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLDR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLOR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLOR 

28480 

1200-0541 


SOCKET-IC 24-CONT DIP DIP-SLOR 

26480 

1200-0541 


miscellaneous parts 




0360-0124 

1200-0482 

1256-0124 


1 

1 


C0NNECT0R-8GL CONT PIN . 04-IN-S8C-82 RND 

SOCKET -IC 16-CONT DIP-SLDR 

PIN. PROGRAMING DUMPER .30 CONTACT 


26460 

26460 

91506 


0360-0124 
1200-0482 
81 36-475G1 




















